Amaç: Gelişebilecek komplikasyonlar nedeniyle tiroid disfonksiyonu olan hastaların anestezi yaklaşımı ve ameliyatı önemlidir. Çalışmada tiroid bozukluk prevalansını, tiroid fonksiyon testlerinin peroperatif dönemde anestezi bakımından öneminin belirlenmesini ve rutin olarak çalışılmasının gerekliliğini değerlendirmeyi amaçladık.
Introduction

D
iseases of the thyroid gland are among the most common endocrinologic diseases. The size of the thyroid gland has been reported to increase with age, and the prevalence of goitre has reached 70% in populations with iodine deficiency (1, 2) .
Evident hypothyroidism is observed in approximately 1%-7% of the general population, where the rate for subclinical hypothyroidism is approximately 14%-18% (3).
Although a euthyroid state in patients is ideal, mild to moderate hypothyroidism and hyperthyroidism are not definite contraindications for surgery. Elective surgery should not be performed in patients with severe hypothyroidism and hyperthyroidism; they should be treated before surgical intervention is required. Close monitoring is required for subsequent responses to aggressive supportive therapy, and thyroid therapy as mortality risk is high in urgent surgery (4, 5) .
The iodine intake ratio is the most important factor affecting thyroid diseases and prevalence in a population. Therefore, thyroid disease prevalence changes according to region and age (6) . Food and drinking water are poor sources of iodine in the Black Sea Region. Our study was conducted in a province, which is located in this region.
We evaluated the prevalence of thyroid disorders, number of postponed surgeries, age and gender distribution, importance of thyroid function tests (TFTs) with respect to anaesthesia during the postoperative period and necessity of routine examination for hormone tests in patients admitted to the Anaesthesiology Outpatient Clinic for surgery between 2011 and 2013.
Methods
The present study was approved by the Ethics Committee of the Karadeniz Technical University Faculty of Medicine Ethics Council (2013, nr: 143). A total of 10,600 patients aged 18 years and older were retrospectively screened and enrolled in the study according to the consent received after admission to the hospital. TFTs of all patients who were 18 years and older were evaluated.
TFTs were conducted at our clinical laboratory on admission. TFT parameters were measured using the automated luminescent immunoassay (Cobas E610; Roche, Nutley, NJ, USA). The normal ranges of the TFTs at our hospital were as follows: free tri-iodothyronine (fT3): 1.71-3.71 pg mL Evident hypothyroidism was defined as fT4 <0.7 ng dL −1 and TSH >4 mIU mL −1 , and subclinical hypothyroidism was defined as TSH >4 mIU mL −1 with normal free hormone levels. Evident hyperthyroidism was defined as fT4 >1.70 ng dL −1 and TSH <0.1 mIU mL −1 , and subclinical hyperthyroidism was defined as TSH <0.1 mIU mL −1 with normal free hormone levels. Patients with fT3 >6 ng dL −1 with normal fT4 values were defined as having T3 toxicosis. Patients who underwent thyroid surgery within the recent month and who were admitted to our outpatient clinic again were not included in the study.
Age, gender, fT3 value, fT4 value, TSH value and the number of postponed and performed surgeries were retrospectively screened and recorded. 
Statistical analysis
Results
With respect to demographic data, 46.3% of patients were female and 53.7% were male, and the mean age was 53.5±17.8 years. No statistically significant difference was noted in age between genders (female: 53.39±16.89 years; male: 53.6±18.6 years; p>0.05).
Evident hypothyroidism was found in 1.9% of the patients, subclinical hypothyroidism was found in 6.7% of the patients, total hypothyroidism was found in 8.6% of the patients, evident hyperthyroidism was found in 0.7% of the patients, subclinical hyperthyroidism was found in 1.8% of the patients, total hyperthyroidism was found in 2.5% of the patients, 3.5% of the patients were treated and 2.5% of the patients had their treatment postponed. The mean TSH was 2.1±4.3 mIU mL −1 , the mean fT4 was 1.2±0.2 ng dL −1 and the mean fT3 was 3.2±0.7 pg mL −1 (Table 1) .
When patients were evaluated according to gender, the likelihood of hypothyroidism was significantly greater among females. In addition, no difference was found between genders with respect to hyperthyroidism, and a statistically significant difference was not detected between groups (Table 2) .
When the ratios of performing and delaying treatment were compared with respect to gender, the ratios were higher among females, and the difference was statistically significant (p<0.05) ( Table 3) .
Of the 10,600 participants, 196 of 198 patients with evident hypothyroidism (99.0%) were given treatment, and the treatment of 195 (98.5%) patients was postponed; 37 of 707 patients with subclinical hypothyroidism (5.2%) were treated and, among them, the treatment of two patients was postponed; 233 of 905 patients with total hypothyroidism (25.7%) were treated, and the treatment of 197 (21.8%) was postponed; 68 of 70 patients with evident hyperthyroidism (97.1%) were given treatment, and the treatment was postponed in 67 (95.7%) patients; 72 of 194 patients with subclinical hyperthyroidism (37.1%) were treated, and the treatment was postponed in four (2.1%) patients and 140 of 264 patients with total hyperthyroidism (53.0%) were given treatment, and the treatment was postponed in 71 (26.9%) patients.
A statistically significant difference was found between the TSH, fT3 and fT4 values according to the age groups (p<0.05). Post-hoc analysis was applied to identify from which age group(s) the difference arose. The TSH values in ≥71 years age group were significantly lower than those in other age groups; the fT4 values in the ≤30 years age group were significantly higher than those in the other age groups and the fT3 values were significantly different in all of the age groups and decreased with increasing age (Table 4) .
With respect to evident hypothyroidism, the >30 years age group had a three-fold greater risk than the <30 years age group. However, a significant difference was not found between the risk ratios of total hypothyroidism according to the age group (Table 5) .
With respect to evident hyperthyroidism, the 31-50 years age group had a 1.49-fold greater risk, the 51-70 years age group had a 2.44-fold greater risk and the ≥71 years age group had a 4.06-fold greater risk than the ≤30 years age group; the risk was found to increase as age increased (Table 6 ).
Discussion
Thyroid dysfunction is a severe accompanying health problem during the perianaesthetic period. Hypothyroidism, which varies in severity along a spectrum between a subclinical form and myxoedema, is a clinical disease that develops because of a deficiency of thyroid hormones (4). Hypothyroidism may lead to many problems because of cardiac conTurk J Anaesth Reanim 2015; 43: 240-5 tractility arising from a reduction in cardiac output, increased peripheral vascular resistance, arrhythymia, delayed gastric emptying, increased susceptibility to a hypotensive effect of anaesthetic agents and loosening of oropharyngeal tissues or difficult intubation due to a large tongue (7-9). As a cause of hypothermia and delayed recovery, Kumar et al. (10) highlights the importance of subclinical hypothyroidism. Hyperthyroidism occurs with an increase in thyroid hormone secretion due to an increase in thyroid gland function (9) . Many problems such as high output heart failure, congestive heart failure along with peripheral oedema, ventricular tachycardia, arrhythmias such as atrial fibrillation and atrial flutter, hypertension and slow induction with volatile anaesthetics due to increased cardiac output may be encountered in patients with hyperthyroidism (5, 8) . Therefore, anaesthetic approach and surgery are important in patients with thyroid dysfunction.
Measurements of the levels of TSH, fT3 and fT4 are among the most commonly used tests in the diagnosis of thyroid dysfunction. TSH level measurement is recommended as the most reliable test in all forms of hypothyroidism and hyperthyroidism in most guidelines (11) .
The area in which we conducted the present study has endemic iodine deficiency but also high levels of nuclear radiation, which is another environmental factor that may affect the thyroid. Our region was significantly affected by the Chernobyl nuclear accident that occurred in 1986.
Yakar et al. (12) detected hypothyroidism in 13.1% of patients and hyperthyroidism in 8.75% of patients. Erdoğan et al. (13) found evident hypothyroidism in 1.55% of patients, subclinical hypothyroidism in 2.65% of patients (total hypothyroidism in 4.2%), evident hyperthyroidism in 3.75% of patients, subclinical hyperthyroidism in 6.18% (total hyperthyroidism as 9.93%) of patients and T3 toxicosis in 0.8% of patients in an area that has a moderate iodine deficiency. The T3 toxicosis ratio reported in that study was four-fold greater than ours.
Wanj et al. (14) found the hypothyroidism ratio to be 8.11% and the hyperthyroidism to be 2.89%. Examination Survey III study. In the Colorado thyroid disease prevalence study (16) , subclinical hypothyroidism was found in 9% of patients, total hypothyroidism was found in 9.4%, subclinical hyperthyroidism was found in 2.1% and total hyperthyroidism was found in 2.2%. The prevalence of subclinical hypothyroidism among people in India was 9.4% (17), a higher rate than what we found. We detected 6.7% subclinical hypothyroidism, 8.5% total hypothyroidism, 1.8% subclinical hyperthyroidism and 2.5% total hyperthyroidism in our study.
The hypothyroidism and hyperthyroidism ratios found in our study are lower than the study of Yakar et al. (12) , although our area is an iodine-poor area. However, the rates for each type of thyroidism are more similar than reported for other countries. Although hyperthyroidism was more prevalent in Erdoğan et al. (13) , evident hypothyroidism was more prevalent in our study. Contrary to our study, another study conducted in our country (18) reported hyperthyroidism ratios that were greater than hypothyroidism ratios, suggesting that this condition arose from mild subclinical hypothyroidism symptoms, and patients were being referred to the clinic less frequently. Considering that all of the patients included in the present study were evaluated regardless of whether they underwent surgery, we suggest that hypothyroidism ratios are greater than hyperthyroidism ratios. We believe that our results could better reflect real values. Similar to that in the present study, thyroid dysfunction has often been observed to be more prevalent among women (12, 13, 16, 18, 19) . Okamura et al. (20) found the prevalence of thyroid dysfunction to be greater than expected and, similarly, greater among females than males. Other studies with greater female ratios were suggested to arise from environmental factors, genetic factors, education levels and nutritional problems.
In the present study, the risk for evident, subclinical and total hyperthyroidism was found to increase with age, and no difference was noted between the risk ratios according to the age group for subclinical and total hypothyroidism; however, the risk increased with age for evident hypothyroidism. The risk increased at every decade, particularly >30 years. Similarly, a study conducted in Colorado (16), USA, reported that the hypothyroidism ratio increased at every decade, particularly >34 years.
Surgery was postponed because of thyroid dysfunction in 2.5% of the patients referred to our clinic for surgery. We consider this an important rate because severe thyroid dysfunction may lead to life-threatening complications.
Thyroid function tests increase costs at hospitals (10) . Some studies have indicated that TSH should be tested first for the follow up and the treatment of thyroid dysfunction; further tests are not required for those with normal TSH. In addition, testing for fT3 and fT4 in patients with abnormal TSH levels would decrease costs (21, 22) .
Conclusion
Testing for TSH is important because it leads to postponed surgery in 2.5% of patients. In addition, given the high cost of TFTs, we believe that routine TFTs are not absolutely necessary in young patients with normal physical examination findings because the risk of thyroid dysfunction increases with age, a finding that is consistent with other studies.
